A seven-year-old girl born in Canada vacationed with her family at a beach resort in Santa Maria, Cuba, for eight days. Other than having atopic dermatitis intermittently managed with topical corticosteroids, she was healthy. During the trip, she spent most of her time at the beach, ate food provided at the resort and drank only bottled water. Her parents reported that she did not consume raw or undercooked meat, or seafood. She had no exposure to fresh water and remained well while in Cuba.
/L, and a platelet count of 425 (normal 150-400) × 10 9 /L. A chest radiograph was normal. A stool sample tested negative for adenovirus 40/41; rotavirus; Norwalk virus; Salmonella spp.; Shigella spp.; Campylobacter jejuni, Campylobacter coli and Campylobacter lari; Yersina enterocolitica; enterotoxigenic Escherichia coli; Escherichia coli 0157; Shiga toxin producing E. coli; Vibrio cholerae; Clostridium difficile toxins A and B; Giardia lamblia; Entamoeba histolytica; and Cryptosporidium spp. (gastrointestinal pathogen multiplex polymerase chain reaction panel [xTAG Gastrointestinal Pathogen Panel, Luminex]). Three additional separately timed stool samples, collected between two and five weeks of symptom onset, were sent to the Public Health Ontario Laboratory. The first two tested negative for ova and parasites, but Strongyloides stercoralis rhabditiform larvae were found in the third sample. Serologic testing for S. stercoralis was nonreactive (optical density 0.10 [reactive, greater than 0.3; indeterminate, 0.2-0.3; nonreactive, less than 0.2]; Strongyloides IgG ELISA kit, SciMedx Corp.).
The patient was treated with two doses of ivermectin (200 µg/ kg per dose) that were given two weeks apart. She had complete resolution of symptoms after the first dose. One month after treatment, her eosinophil count was 0.7 × 10 9 /L. Repeat serologic testing for S. stercoralis on samples drawn four weeks and six months after treatment were negative. Three stool samples taken after treatment were negative for ova and parasites. At sixmonth follow-up, the patient had no recurrence of symptoms.
Discussion
Strongyloides stercoralis is a skin-penetrating intestinal nematode with a complex life cycle ( Figure 1 ). 1 It is widely endemic throughout the tropics and subtropics (Figure 2 
KEY POINTS
• Strongyloidiasis should be considered in the differential diagnosis of peripheral blood eosinophilia in the returned traveller regardless of duration of stay in an endemic country.
• Consultation with a specialist in infectious diseases or clinician with expertise in travel and migration health is suggested when the diagnosis of strongyloidiasis is being considered.
• In select cases, it may be reasonable to make a presumptive diagnosis on clinical presentation alone, because results from stool examination and serologic testing can be negative.
• Treatment is recommended for all cases of strongyloidiasis to prevent lifelong infection and reduce the potential for lifethreatening hyperinfection during corticosteroid therapy or other forms of immunosuppression.
• In Canada, ivermectin, the drug of choice for the treatment of strongyloidiasis, can be accessed through a request to the Special Access Programme at Health Canada. these regions places children, in particular, at risk of exposure, because they are more likely to play outdoors in contaminated soil without protection of their skin. Based on published data collated between 1984 and 2012, the prevalence of infection caused by S. stercoralis in Cuba ranges from < 0.01% to 0.2%. 2 Our patient likely acquired the infection while on the beach where the family spent most of their time.
It is essential that clinicians are able to recognize the clinical syndrome of acute strongyloidiasis, because diagnostic confirmation is often difficult, particularly early in the course of infection. Symptoms associated with acute strongyloidiasis usually reflect larval migration from the time of skin penetration by filariform larvae to the production of eggs by mature female adults in the upper gastrointestinal tract (prepatent phase) and the early patent phase. 3 Patients may report a localized pruritic rash at the site of skin penetration. After skin penetration, larvae enter an obligatory lung migration phase, during which time pulmonary symptoms, including cough dyspnea and wheezing, may occur. A complete blood cell count taken at the time of larval migration through the lungs and other host tissue will usually show highgrade peripheral eosinophilia, a finding that should prompt consideration of strongyloidiasis and other helminth infections (Box 1). 4 Diarrhea in the returned traveller should also lead to consideration of strongyloidiasis, but unlike viral, bacterial and protozoal causes, it has a long incubation period owing to a maturation phase of several weeks before reproductive adults are localized to the gut. In our case, the constellation of pruritic rash, gastrointestinal symptoms and eosinophilia preceded by a cough tailored the differential diagnosis to favour strongyloidiasis.
The definitive diagnosis of acute strongyloidiasis is challenging because of the insensitivity of standard diagnostic methods, particularly in early infection. 5 Stool samples are categorically negative during the prepatent phase, which lasts 23-32 days (based on experimental studies of human infection). 3 During the subsequent patent period, egg production by the adult female is intermittent and low; consequently, examination of multiple stool samples collected on different days and processed with laboratory concentration techniques may be required to show rhabditiform larvae in stool. 5, 6 Stool agar culture can enhance sensitivity, but it requires fresh stool, prolonged incubation and is potentially hazardous to laboratory personnel because of the cultivation of infectious filariform larvae. The absence of larvae from stool is insufficient to exclude infection. 6 A case report of The rhabditiform larvae develop into infective filariform.
Infective filariform larvae penetrate the intact skin initiating the infection.
The filariform larvae enter the circulatory system, are transported to the lungs, and penetrate the alveolar spaces. They are carried to the trachea and pharynx, swallowed, and reach the small intestine where they become adults.
Adult female worm in the intestine.
Eggs deposited in intestinal mucosa, hatch, and migrate to lumen.
Autoinfection:
Rhabditiform larvae in large intestine, become filariform larvae, penetrate intestinal mucosa operianal skin, and follow the normal infective cycle. Au to in fe c ti o n acute strongyloidiasis in two Italian tourists who returned from travel to Southeast Asia identified rhabiditiform larvae in the fifth sequential stool sample of one of the travellers but not in the other. 7 Our patient's fifth stool sample was positive for larvae, reiterating the validity of examining multiple specimens. Because our patient was more than 28 days beyond last exposure and symptomatic with diarrhea and rash by the time of sampling, the first negative results were likely due to the limited sensitivity of stool examination and not because the stool samples were taken during the prepatent phase.
Serologic detection of antibodies to S. stercoralis also has performance limitations, although this technique is indicated for all suspected cases. 5, 8 In the returned traveller who is ill with acute strongyloidiasis, serologic testing has been shown to have a lower sensitivity than for chronic infection in migrants (73% v. 98%) and may be falsely negative. 9 Several commercial enzyme immunoassays are available in North America, as well as inhouse assays at national reference centres. 5 As with all serologic testing for helminth infections, specificity is limited and crossreactions may occur in patients with filariasis and other helminth infections.
Strongyloides is unique among the nematodes in that autoinfection can occur when larvae emerge from eggs and mature into the infectious filariform form within the host gastrointestinal tract and penetrate the intestinal mucosa (internal autoinfection) or perianal skin (external autoinfection), leading to lifelong infection by the parasite. Our patient presented with larva currens, the characteristic rash of strongyloidiasis, which occurs on the buttocks, groin and trunk, and is caused by migrating filariform larvae during an autoinfective cycle. Given the ability of strongyloidiasis to infect the same host for decades and its propensity to lead to a potentially fatal hyperinfection syndrome in the setting of immunocompromise, 8 treatment of strongyloidiasis upon diagnosis is imperative. Ivermectin is the drug of choice, with albendazole being a less effective alternative. 8 Both are safe and well tolerated. Neither drug is licensed or marketed in Canada; they can be obtained through the Special Access Programme at Health Canada (www.canada .ca/en/ health-canada/services /drugs-health-products/special -access/drugs /special-access -request-form.html).
Because strongyloidiasis has the potential to be a lifelong infection until treated, even remote travel history is relevant. This point is particularly germane in that often travel history is collected only for periods not extending beyond the preceding two to three years. Thus, parents should be asked specifically about remote travel of their children, because they may not deem such travel consequential.
The duration of travel that should prompt screening is controversial. 10 The Canadian national guideline on the prevention, assessment and management of disseminated strongyloidiasis disease. However, there have been several case reports describing strongyloidiasis acquired by short-term travellers, 7, 11 and, as illustrated by our case, it is prudent to consider this diagnosis in a short-term traveller with a clinically compatible illness.
Conclusion
Strongyloidiasis should be considered in children returning from endemic regions with compatible symptomatology regardless of travel duration. Diagnosis is complicated by the limited sensitivity of serologic testing in the acute phase, absence of larval output during the prepatent phase and typically low organism burden in stool during the patent phase. Examination of multiple stool samples may be required to confirm the diagnosis. Because of the inherent difficulties in diagnosis and potential long-term consequences of strongyloidiasis, consultation with a specialist in infectious diseases or clinician with expertise in travel and migration health is suggested when the diagnosis is being considered. Empiric treatment should be considered in children with a compatible clinical syndrome even in the absence of microbiological proof of infection. 
